Background: Antonovsky's concept of ''sense of coherence'' (SOC) has been shown to be related to health. The aim of this study was to describe the distribution of SOC scores and their components in an adult Swedish population aged 20-80 years. Methods: A random sample of 910 individuals from Jö nkö ping, Sweden, aged 20, 30, 40, 50, 60, 70 and 80 years, of which 589 agreed to participate in an oral health examination. The participants answered Antonovsky's 13-item version of ''the life orientation questionnaire scale''. The response to the items and the distribution of the three components of comprehensibility, manageability and meaningfulness were analyzed for different age groups and genders using mean values and standard deviations, Student's t-test and ANOVA. Results: A total of 526 individuals, 263 men and 263 women, answered all 13 questions and constituted the final material for the study (response rate 89%). The individual SOC score increased with age. The 20 year olds had a statistically significantly lower SOC score compared with the other age groups and 55% of them had a low SOC (66 points) compared with 17% of the 80 year olds. Men in the 60 and 70 year age groups had a statistically significantly higher SOC score compared with women of the same age. Conclusions: The individual distribution of SOC varied with age and gender. Twenty year olds had a significantly lower SOC score compared with elderly age groups. Elderly men had a statistically significantly higher SOC score compared with women of the same age.
Introduction
Social and personality factors are two of the key determinants of health and well-being, where factors such as individual cognition and view of and reaction to the environment are essential [1] . A person who experiences his/her life as purposeful and understandable and is capable of managing problems is therefore thought to be more able successfully to deal with situations that threaten health. In this context, a person's sense of coherence (SOC), a concept developed by Antonovsky [2] , has attracted a great deal of attention in the literature. Antonovsky adopted a salutogenic focus on strength and determinants, instead of the traditional pathogenic focus, to explain health and ill health [3, 4] . Knowledge and understanding of SOC and the salutogenic concept can help health and dental professionals to (a) understand people's health/disease behaviours and choices, as a complement to clinical data; (b) adapt relevant and individual movements towards health; and (c) implement the focus on health factors in patient dialogues and also when working with health promotion in groups and society [5] .
Several studies have been conducted on SOC and its relationship to health [4, 6] and the populations that have been examined have both been ''healthy'' [7] [8] [9] [10] [11] [12] [13] [14] and suffering from diseases and stress behaviours [4, 6, 15, 16] .
The concept of SOC comprises three components: comprehensibility, manageability and meaningfulness, and taken together they all have an impact on health. With a strong SOC, all the components are prominent in a person. There is, however, a dynamic relationship between the components. Even if all the components are therefore of more or less central importance, Antonovsky believed that meaningfulness was the most important, as this component was regarded as the motivational component of the SOC construct [3] .
Antonovsky [2, 3] claimed that SOC has a global orientation and is not a personality trait. It is not a question of how an individual should behave in a fixed situation, like a special coping strategy, because this reflects an individual's general response to demands. According to this theory [2, 3] , a person's SOC is based on biological material and psychosocial phenomena and is a result of earlier experiences in life until 30 years of age, known as generalized resistance resources (GRR). These resources, which make up life experience, make it easier for people to perceive their lives as consistent, structured and understandable [2] [3] [4] 13] . People with a strong SOC have an ability to adequately use generalized resistance resources at their disposal. People with a weak SOC can be described as the opposite.
A person's SOC thus appears to be stable after the age of 30 [2, 3] and is then only affected to a minor degree. Previous studies have confirmed that SOC remains fairly stable over time, but it is not as stable as Antonovsky assumed, as there are small variations in the mean SOC value [4, [17] [18] [19] [20] . With regard to gender, most studies have not been able to demonstrate any significant differences between genders. There are some studies, however, that have shown some differences [4] .
Antonovsky [3] developed a questionnaire called ''The orientation to life questionnaire'' (SOC). The original 29-item questionnaire contains questions about comprehensibility, manageability and meaningfulness, which combine to measure SOC. A short instrument was also developed comprising 13 of the original 29 items. The SOC questionnaire has been compared with similar instruments designed to measure health behaviour and coping mechanisms [4, 21] . These studies claim that the SOC instrument is a relevant instrument to measure health and point to the appropriateness of using SOC as an instrument for individual prevention and treatment strategies, but also as a complement to information already known about health risks [18] . According to Eriksson and Lindstrom [4] , the instrument is not, however, recommended for screening but should be used as a systematic orientation and perspective in the daily activities and actions of professionals, to enable them to implement the theory in practice and enrich the focus on resources rather than problems.
The original 29-item and 13-item questionnaires are most commonly used, but there are also some alternative questionnaires with fewer items. The SOC questionnaire has been shown to produce acceptable results in terms of both validity and reliability [4, 6] . The reliability, measured by Cronbach's alpha [22] , has varied from 0.70 to 0.92 using SOC-13 [4] . The latest research has shown that the SOC instrument has high structural validity and is reliable, feasible and cross-culturally applicable [4, 9] .
Early studies attempted to analyze the SOC construct and the three components using factor analyses. The results have varied from one-to five-factor solutions [4, 9, 23] . According to most researchers, the SOC instrument is based on a theory founded on the three components, but it should be used as a total SOC score, which means a one-factor solution [4, 9, 24] .
The SOC instrument has been translated into at least 33 languages used in 32 countries, in the Western world, Asia and South Africa [4, 5] . The Swedish version of the SOC questionnaire has been used since 1992 [25] .
A few large, general, population-based epidemiological studies have been conducted using the SOC 13-item questionnaire. In Finland, studies have been conducted [10, 13, 26, 27] , in which factors contributing to SOC among age groups, men and women have been studied. In Sweden, some results from a general population have been published [17, 23, 28, 29] and the same thing applies in Denmark [30] , Australia [31] and Canada [20] . Most of the studies have focused on comparing SOC with health-related factors [8, 10, 18, [26] [27] [28] [29] [30] [31] , as well as studying the structure of the SOC instrument [9, 20, 32] and, to a lesser extent, studying the individual SOC score in the population. Most of the studies are cross-sectional, but a few are longitudinal [4, 20] .
As SOC depends on the cultural context [5] , it is important to conduct epidemiological populationbased studies of SOC and to analyze the SOC instrument in each new population and country before implementing the theory in practice. So, as part of an epidemiological study of oral health in an adult Swedish population aged 20-80, an investigation of SOC was carried out. The aim of this paper was to describe the distribution of sense of coherence (SOC) and its' components in this population.
Methods

Sample
The population examined in this study constituted a stratified random sample of individuals from Jö nkö ping, Sweden, a medium-sized town with around 125,000 inhabitants. The individuals were offered an oral health examination. The sample consisted of 130 randomly selected subjects in each of the age groups 20, 30, 40, 50, 60, 70 and 80 years, a total of 910 individuals. The sample was selected from the county administrative board. Not all the selected individuals participated in the study. Nonrespondents were contacted by telephone and asked about their reason for not attending the examination. Depending on age group, 29%-36% of the 20-70 year olds who were invited to participate in the study declined to take part for various reasons. In the 80 year age group, 53% were non-respondents. Detailed information about the number of non-respondents and reasons for not taking part has been published elsewhere [33] . Finally, 589 individuals, aged 20 to 80 years, showed up for examination.
Method
Everyone selected for the study received a personal invitation by letter. They were informed of the purpose of the investigation and that they were going to be examined clinically and radiographically. In addition to the clinical examination, subjects were asked about their attitudes towards and knowledge of teeth and dental care habits using a self-report questionnaire. It also contained the Swedish version of Antonovsky's 13-item sense of coherence (SOC) scale [3, 25] . If a daytime appointment was inconvenient, the person was examined in the evening. All the documents from the examinations were handled to guarantee each individual's anonymity. The examinations started in September 2003 and were completed in 2004.
SOC questionnaire
The SOC questionnaire consists of three interrelated components, comprehensibility, manageability and meaningfulness. Five items measured comprehensibility, four items measured manageability and four items measured meaningfulness, rendering a maximum of 35 points for comprehensibility and 28 points for manageability and meaningfulness, respectively. Every item was scored on one unitary scale, a Likert scale, which ranged from 1-7 points.
The total range for the SOC score was 13 to 90 points. A high score indicates a strong SOC.
To compare individuals with weak and strong SOC, the total SOC score was divided into tertiles. One third of the respondents with the lowest scores (66 points, n ¼ 173) were included in low SOC, while one third of the respondents with the highest scores (76 points, n ¼ 185) were included in high SOC.
Antonovsky did not recommend any exact value for high and low or normal SOC scores, but the grouping gives some references for comparison and is in line with what has been presented in other studies [4, 8, 28, 30] .
Only participants who had answered all 13 items on the SOC questionnaire were included. The final data comprised 526 20-80 year old individuals.
Ethical considerations
Throughout the study, the ethical rules for research described in the Helsinki Declaration were followed. The study was approved by the Ethics Committee at the University of Linkö ping, Linkö ping, Sweden (ref. no: 02-376).
Statistical analysis
The statistical analyses were conducted using SPSS (version 14.0). The mean, standard deviation (SD) and frequency distributions were calculated. Student's t-test was used to compare continuous normal variables and one-way ANOVA was used to compare more than two groups. The significance level was set at p < 0.05.
The reliability was tested with Cronbach's alpha and was 0.86 for the whole SOC scale and 0.85 (comprehensibility), 0.80 (manageability) and 0.84 (meaningfulness) for the three components.
The 13 items on the SOC questionnaire were analyzed using principal component factor analysis with Varimax rotation. The various indicators of factorability were 0.85, 0.80 and 0.90 for the three dimensions of comprehensibility, manageability and meaningfulness and explained 71% of the variance of the total SOC score.
Results
The response rate was 89% and, of the total sample examined (589 individuals), a total of 526 individuals, 263 men and 263 women, answered all the items in the questionnaire. As a result, 63 participants failed to answer all the questions and were therefore excluded from the study. The number of subjects and the gender distribution in each age group is given in Table I . In the table, the SOC score is also given for the total population, and the different age groups and genders. The majority of the individuals were born in Sweden, while around 10% were born abroad.
The total SOC score ranged from 27 to 90 points, with a mean of 70.0 points (SD ¼ 11.4), 70.7 (SD ¼ 10.9) for men and 69.3 (SD ¼ 12.0) for women. For the 20 year age group, the mean SOC score was 63.3 (SD ¼ 13.3). For the 30-80 year olds, the mean SOC score varied between 70.0 (SD ¼ 11.1) and 74.7 (SD ¼ 9.4), with a tendency to increase with age. The SOC score for the 20 year olds was statistically significantly lower compared with other age groups (p < 0.05).
There were no differences in SOC score between genders in the total population, but, when categorized into age groups and genders, there was a statistically significant difference between men and women among the 60 and 70 year olds, with a higher SOC score for men than for women (p < 0.05).
In Figure 1 , the frequency distribution of the individuals according to SOC score is shown for the total sample divided into age groups. The figure shows that the SOC score differs both between groups and within groups. Among the 20 year olds, there were more individuals with lower SOC scores compared with other age groups. The percentage of 20 year olds with a low SOC score was 55% and it decreased to 17% in the 80 year olds. The percentage of individuals with a high SOC score increased from 17.9% among the 20 year olds to 47.1% among the 80 year olds. Among the 30 year olds, the distribution of the individuals showed a minor skew to the right (meaning a higher SOC score) compared with the 20 year olds. For the people aged 50 to 80, this skew is more obvious.
Among the 80 year olds, no individual had a lower SOC score than 51 points, but 47% of the individuals had an SOC score of more than 76 points.
Because there was a statistically significant difference in total SOC score between genders among the 60 and 70 year olds, the frequency distribution of SOC scores for 60 and 70 year-old men and women is given in Figure 2 . The figure shows that, in the age group comprising 60 and 70 year olds, more men than women had SOC scores of more than 76 points.
Distribution of comprehensibility, manageability and meaningfulness
As SOC consists of three inter-related components, comprehensibility, manageability and meaningfulness, the mean SOC scores for each component for the total population and each age group are given in Table II .
Comprehensibility points and 22.9 (SD ¼ 3.9) points, respectively. The SOC score for all three components had a tendency to increase with age, with the lowest score among 20 year olds. However, there was only a statistically significant difference between the 20 year olds in terms of comprehensibility compared with the other age groups. After dividing the three components into low and high SOC scores, the individuals with the lowest SOC scores had the lowest scores in all three components compared with the individuals with high scores, in agreement with the high Cronbach alpha coefficient of the SOC scale (0.86).
As there was a statistically significant difference in the total SOC score between men and women in the 60 and 70 year groups (Table I) , the distribution of the three components in these age groups was analyzed. Among individuals aged 60, men had a statistically significantly higher SOC score than women for all three components (p < 0.05). Among 70 year olds, men had a statistically significantly higher SOC score (p < 0.05) than women for comprehensibility, 28.6 (SD ¼ 4.4) and 25.1 (SD 4.8) respectively.
Discussion
In the light of the aim of this study to describe the distribution of sense of coherence (SOC) and its components in an adult population, the results reveal that SOC increases with age and that younger adults have a statistically significantly lower SOC score compared with individuals older than 30 years of age. Men aged 60 to 70 have a statistically significantly higher SOC score compared with women of the same age and the total SOC score for men aged 70 may be explained by the higher comprehensibility score.
The questionnaire had good reliability, Cronbach's alpha was 0.86 for the total SOC scale, and high internal consistency according to Antonovsky [3] . This is also in line with other studies [4, 10] . Cronbach's alpha for the three components showed high values, 0.85 for comprehensibility, 0.80 for manageability and 0.84 for meaningfulness, which is almost of the same order as in another Swedish study [14] . When the construct validity was tested with factor analysis, 71% of the variance was explained. However, the results also confirm the difficulty involved in explaining the exact construct of the three components, as other researchers have also claimed [4, 9, 24, 32] .
In their review, Eriksson and Lindstrom [11] have shown that the respondents have not usually found it difficult to complete the questionnaires, even if there are a few exceptions. In this study, almost all the participants (63 declined) also answered all the questions and were thus included in the study.
The total SOC mean score was 70.0 (SD 11.4) points and 70.7 (SD 10.9) and 69.3 (SD 12.0) for men and women respectively, which is in accordance with other studies conducted using a 13-item questionnaire [17, 28, 35] . However, there are also studies which have produced slightly lower scores, 5-10 points less [10, 13, 23, [29] [30] [31] .
Younger individuals had a markedly lower SOC score compared with older individuals, who displayed a tendency towards a successive increase in total SOC score with age. This is in accordance with other studies [4, 10, 13, 17, 20, 28, 29, 31] . Feldt et al. [9] also assumed that SOC may be more stable among people over 30 years of age than among younger adults. Ekman et al.
[36] and Read et al. [7] confirmed that elderly people have a higher SOC score. However, the higher SOC score for older individuals could depend on health selection, meaning that the elderly individuals capable of taking part in the study are already strongly selected by their health, which is not the case for the younger age groups. When the individuals were divided into groups with low and high SOC scores, the results revealed that 55% of the 20 year olds had a low SOC score, compared with 21% of the 70 year olds. The lower SOC score in many young individuals could be explained by the associations found between low SOC score and more health complaints, such as high anxiety and depression [37] . However, in a Finnish population aged 25 to 64, Hassmén et al. [26] found that younger individuals reported that their SOC score was higher than that of older individuals. Men had a higher SOC score compared with women at the age of 60 and 70 years. According to Eriksson et al. [4] , gender differences can be found and, if so, men usually have slightly higher SOC scores compared with women. Read et al. [7] found that marital status was associated with a strong SOC for men and appeared to be a more important resistance resource for men compared with women and thereby had a protective effect on good health. Other studies [6, 9, 12] have not been able to find differences in gender, irrespective of age.
In this study there has been no intention to compare the three components of comprehensibility, manageability and meaningfulness. However, if a comparison is of interest, the score for comprehensibility must be adjusted for (1.25) to reach comparability.
Comprehensibility had a statistically significantly lower mean value for the 20 year olds compared with the other age groups, indicating that comprehensibility appears to be the dimension that explains why 20 year olds have a low total SOC score, i.e. these young individuals do not have enough experience to see life as clear, ordered and structured [6] . Comprehensibility had a statistically higher mean value for men in the 70 year age group compared with women of the same age. Comprehensibility was also shown to have the highest mean value in a study of older people and was the component that explained perceived health [14] . However, Ekman [36] did not find any statistically significant differences between the three SOC components in an elderly population.
There can be various aspects of the representativeness of the data. The ethnic composition of the sample is generally similar to that of Sweden as a whole [34] . The percentage of non-respondents varied between 29% and 36% in the 20 to 70 year age groups, which is in accordance with other studies. In the 80 year age group, there were 53% nonrespondents and the results from this group should therefore be considered with caution. When it came to edentulous individuals, number of teeth, oral hygiene, caries status and so on, as well as attitudes to and knowledge of dental care, similar results have been found in other epidemiological studies from different parts of Sweden. These data justify the assumption that data from the present study can be used to draw more general conclusions [38] .
Finally, it is important to draw attention to Antonovsky's theory of a dynamic relationship between the three components. This means that, if an individual has a low total SOC score, one or two of the components may still have a high SOC score and so, in spite of the low total SOC score, the individual may still have the ability to change an unsatisfactory situation. By using this theory, help can be provided in the clinical situation to analyze people to see whether or not they are impressionable.
Epidemiology is a central aspect within oral health care and must be regarded as an important tool for analyzing the population's need for dental care, planning suitable dental health promotion programmes and ensuring quality in dental care. In this context, a salutogenic model as a theory to guide health promotion appears to be a challenge and an area of future interest.
This study should be regarded as the first in a series of epidemiological studies, describing the distribution of SOC and its components in a Swedish population, where the next step will be to study the relationship between SOC and socioeconomic factors, attitudes to and knowledge of oral health and so on, as well as some clinical oral health variables. 
